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KEY POINTS
 It is crucial to understand the surgically altered anatomy before the initiation of
endoscopy.
 Coordinating endoscopy with the surgeon and in some cases the anesthesiologist/radiologist can ensure the best outcomes.
 Selecting the right equipment should occur before endoscopy and can ensure better
outcomes.
 Many techniques for native bowel are safe and effective in surgically altered bowel (SAB).

INTRODUCTION

Endoscopy is a core skill of the practicing gastroenterologist. It serves to aid in establishing a diagnosis, assessing the response to treatment, delivering endoscopic therapies, and surveying for dysplasia. Many common surgeries for the treatment of
Crohn’s disease (CD), ulcerative colitis (UC), and appendicitis are decreasing in frequency.1–3 By comparison, surgeries for solid organ/multi-visceral transplant and bariatric intervention are occurring more frequently as criteria for the procedures are
revised to accommodate increasing demand.4–6 This review will explain the role of
endoscopy for these patients who have undergone surgery resulting in altered anatomy, including preprocedural considerations, techniques during the procedure, and
in some cases, interventions that can safely be performed.
Core Principles for Endoscopy of the Surgically Altered Bowel

It is crucial to understand the altered anatomy before endoscopy. The surgical history
and prior endoscopic or radiographic images should be reviewed when endoscopy is
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planned. This will ensure the availability of necessary equipment, adequately cleaned
bowel, and optimization of patient safety.
High-quality visual evaluation is necessary for safe and effective endoscopy. When
available, the authors recommend the use of high-definition (HD) endoscopes.7
Knowing the surgical history allows the bowel to be cleansed for visualization through
fasting, enemas, or promotility/cathartic agents. Endoscopy of an ileostomy may
require catharsis, but at a lower volume than a colostomy or colonoscopy.8,9 If there
is known stenosis, then a slower administration or smaller volume of the cathartic
agent may be better tolerated and thus more successful. The bowel distal to a diversion loop or end ostomy cannot be cleaned by oral agents and may retain stool that
was present at the time of surgery. In this case, endoscopy can be attempted but
rectal enemas may be needed to achieve satisfactory views.
The use of nonsteroidal antiinflammatory drugs (NSAID), anticoagulants, and antiplatelet agents continues to increase in the United States.10 The nature of the planned
endoscopy can result in a procedure that is considered low, average, or high risk for
periprocedural bleeding. These medications should be withheld before endoscopy according to standard endoscopic practices.11
Carbon dioxide is often used for endoscopic insufflation. It offers the benefits of less
periprocedural pain and distension while maintaining the adequate volume of expansion for safe passage of the scope through the bowels and adequate views of the mucosa for thorough examination of the tissue.12 In general, the authors prefer the use of
carbon dioxide over air insufflation during anterograde and retrograde endoscopy of
the surgically altered bowel (SAB). If an esophagogastroduodenoscopy (EGD) or pouchoscopy is being performed it is up to the endoscopist preference to decide on insufflation medium based on factors including anticipated procedure length and risks
associated with the intervention.
There is little data to guide the decision on how best to sedate for endoscopy in the
SAB. The same principles as general endoscopy should be used. Conscious sedation
may be appropriate for short, uncomplicated procedures with limited invasiveness.
Anesthesia support allowing for deeper sedation may be favorable in settings
including a higher risk for aspiration due to a distal obstruction, active vomiting,
long procedure time, challenging anatomy, or anticipated uncomfortable maneuvers.
The use of endoscopic scoring systems has allowed providers to communicate their
findings in a standardized fashion. Many systems have been proposed and some have
been validated. The most commonly used for CD include the Rutgeerts Score (RS),
Simple Endoscopic Score (SES-CD), and Crohn’s Disease Endoscopic Index of
Severity (CDEIS).13,14 For UC the Mayo Endoscopic Subscore (MES) and Ulcerative
Colitis Endoscopic Index of Severity (UCEIS).15,16 The Pouchitis Disease Activity Index
(PDAI) is used to grade pouchitis by using endoscopic and histologic data.17,18 However, a more recent, Modified Pouchitis Disease Activity Index (mPDAI) has also
shown to be comparable and less cumbersome. The Freiberg criteria are useful in
evaluating the small bowel for rejection.19
The quality indicators for endoscopy as expressed by the American Society for
Gastrointestinal Endoscopy (ASGE) do not specifically address which endoscopic pictures should be documented in the SAB. Applying known standards for EGD and colonoscopy has led the authors to recommend the documentation of the extent
reached, pathology encountered, surgically altered anatomy, the appearance of anastomosis, and the retroflexed view.16 Documentation should also include pertinent negatives, equipment use, and the distance from the SAB to other landmarks.
Lastly, endoscopy requires a multidisciplinary approach between the endoscopist,
the surgeon, and the anesthesia team responsible for patient safety. The radiologist
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and pathologist may also lend their expertise in specific cases. The best and safest
outcomes are achieved through collaborative communication.
Bowel Bypass Surgery

Bariatric surgery is recommended in patients with a body mass index (BMI) >40 kg/m2
without medical comorbidities, or those with a BMI of 35 to 39.9 kg/m2 with significant
medical comorbidities.20 The most commonly performed bowel by-pass surgeries
include a Roux-en-Y gastric bypass (RYGB) and vertical sleeve gastrectomy (VSG),
as seen in Figs. 1 and 2. Other less commonly conducted procedures include a biliopancreatic diversion with duodenal switch (B-PDDS) and a single-anastomosis duodeno-ileal bypass with sleeve gastrectomy (SADI-S) and will not be discussed in
this review.21 These patients may require endoscopy for various reasons that most
commonly include: abdominal pain, reflux, bleeding, surgical site abnormalities, and
so forth.
The RYGB is characterized by a small gastric pouch (15–30 cc, length 2–5 cm) that is
divided and separated from the distal stomach and anastomosed to a roux-limb, usually
the jejunum (see Fig. 1).22–24 The by-passed stomach, duodenum draining the
pancreato-biliary system and proximal jejunum are then anastomosed approximately
50 to 100 cm distal to the gastro-jejunal anastomosis forming a bilio-pancreatic limb
leading to the ampulla (50–60 cm long) and an alimentary limb (100–150 cm long).
The total length of small bowel proximal to the anastomosis is variable and may range
anywhere from 100 to 200 cm. It is critical to review prior surgical notes to identify the
correct endoscope based on the indication. The anastomosis usually appears as
“owl’s eyes’’ (see Fig. 2C) just distal to the gastrojejunal anastomosis. An endoscopic
retrograde cholangiopancreatography (ERCP) may require the use of a pediatric colonoscope or a single balloon enteroscope to reach the papilla rather than the standard
duodenoscope.
During endoscopy of the RYGB, the outlet to the gastric pouch may have visible suture lines followed by a change in mucosal appearance at the gastro-enteral anastomosis to plica and villous mucosa. Important characteristics to examine include the
size of the gastric pouch (measured endoscopically from the Z-line to the anastomosis), the diameter of the gastro-enteral anastomosis (ideally 10–12 mm), and
ease with which the endoscope can traverse the gastric outlet. Pathology can include
marginal ulceration, anastomotic strictures, pouch dilation, and gastro-gastric
remnant fistula, in addition to the common pathology of any GI mucosa. Anastomotic
strictures at the gastro-jejunal anastomosis can be treated with a through-the-scope
(TTS) balloon dilator up to 15 mm25 (see Fig. 2F). It is recommended to dilate not more
than 3–4 mm each time. A severely dilated gastric pouch or gastro-jejunal outlet may
need repeat endoscopic or surgical intervention if recurrent weight gain is noted.26 The
gastro-gastric fistula (GGF) can be confirmed using fluoroscopic dye. Multiple options
are available for endoscopic treatment based on size including endoclips, fibrin
sealant, covered esophageal stents, endoscopic suturing systems for small GGF,
and over-the-scope clips for large GGF.27,28
The VSG (Fig. 3) is a partial gastrectomy that was initially offered to patients with
severe obesity (BMI >60 kg/m2).29 It is occasionally used as the initial stage of a
two-staged gastric by-pass.30 It has become the most commonly performed bariatric
procedure due to high-performance parameters such as similar weight loss results
and a lower rate of adverse events compared with RYGB, while also leaving the bowel
the closest to native anatomy.31 In this procedure, most of the greater curvature is
transected beginning 3 cm from the gastro-esophageal junction, including the incisura, and almost 6 cm proximal to the antrum.21,32 The transected area is sutured
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Fig. 1. A Roux-En Y gastric bypass connects the esophagus to the gastric pouch, which has
an anastomosis to the Roux limb. The excluded stomach in continuation with the duodenum
is anastomosed distally to the continuous GI tract. This is called the pancreaticobiliary limb.

over a 2 cm bougie to create a tubular gastric conduit32 (Fig. 4A). On endoscopy, this
appears as a narrow, elongated lumen as the greater curvature is replaced with a
continuous suture line (see Fig. 4A). Specific pathology encountered can include a
narrow sleeve with resistance to scope manipulation or tight angulation at the
distal aspect of the sleeve which may represent a torsion. Retroflexion is usually not
recommended given the small diameter of the gastric sleeve and should only be
performed by an experienced endoscopist. Shearing forces on the surgical margins
increase the risk of perforation. In contrast to the RYGB, performing an ERCP in
patients with VSG is similar to standard practice as much of the native anatomy is preserved (see Fig. 3).
Ileostomy

An ileostomy is most commonly formed for fecal diversion from the distal GI tract.33
This can be accomplished with an end, loop, or continent ileostomy. These have drastically different anatomy (Fig. 5). Less commonly performed are end/loop jejunostomy
and end/loop colostomy. A mucus fistula is a separate loop of the bowel that does not
pass stool and is brought to the skin to allow the passage of mucus. Ostomies may
also be created to reduce the risk of perioperative complications in the affected bowel
such as severe acute colitis34
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Fig. 2. (A) Normal GJ of RYGB with Owl’s Eyes configuration including a blind limb (left) and
jejunum (right). (B) Dilated GJ. (C) GJ with marginal erosions. (D) GJ with a large marginal
ulcer and a pigmented spot. (E) Stenosed GJ causing gastric outlet obstruction. (F) Placement
of lumen apposing metal stent (LAMS) into the stenotic GJ.
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Fig. 3. A vertical sleeve gastrectomy has a significant portion of the gastric lumen resected
leaving the GI tract continuous without the need for an anastomosis. The gastric reservoir is
significantly decreased in volume. The pancreatobiliary papilla is easily accessible.

Common indications for endoscopy include evaluating IBD, hematochezia, anemia,
obstruction, diarrhea, abdominal pain, and transplant rejection.35 Endoscopy should
typically be avoided in the first 4 weeks after surgical creation of the ostomy, though
in urgent situations such as GI bleed, the surgeon and gastroenterologist may collaborate and allow for endoscopy to be performed sooner.36 In those uncommon cases,
endoscopy should be performed by an experienced endoscopist and care taken to
avoid trauma to the newly formed stoma.
As many of these indications involve the careful examination of the mucosal surface,
it is important to ensure that the bowel is adequately clean for visualization. The authors will rely on polyethylene glycol (PEG) preparation following colonoscopy instructions including a low residue diet and split-dose preparation. One key difference is that
due to the removal of the colon, the stool in an ileostomy or jejunostomy is usually less
dense and easier to clear. Patients are instructed to drink until the stool is clear the
night before the procedure, and again the day of the procedure. They usually do not
require the full 4 L to adequately clear the stool.
Typically, a gastroscope is used to examine the bowel as it is thin and flexible
compared with an adult/pediatric colonoscope, or an enteroscope. An ostomy bag
that can detach from the wafer allows the examination of the stoma by direct visualization. If the ostomy bag and wafer are a single unit, then unless we need to examine
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Fig. 4. (A) Normal gastric sleeve with a healthy suture line (arrow) (B) Stricture of the gastric
sleeve with edema and inflammation.

the peristomal skin, the authors typically leave the wafer in place and scope through
the ostomy bag. Insufflation with CO2 is preferred as it is common for residual air to be
left behind after the procedure and CO2 will decrease the risk of discomfort or aspiration. The patient is positioned in the supine position with the head slightly elevated for
airway protection.
The procedure should begin with the visualization of the stomal mucosa and the ostomy margins, followed by careful digital examination of the bowel lumen. Pathology
such as strictures, peri-stomal varices, anastomotic leaks, and sources of stomal
bleeding can be elucidated before endoscopy. Peri-stomal varices appear as dilated
vessels with a bluish hue and require evaluation for underlying portal hypertension or
liver disease. Most peristomal bleeds can be treated or temporized by manual pressure or a simple suture technique by the surgical team while anastomotic leaks may
require surgical revision.37
In most cases, the endoscopic examination focuses on the bowel immediately proximal to the stoma by advancing into the afferent limb as far as possible. There may be
several acute turns and techniques such as suction, water submersion, changing the
angle of the scope outside of the stoma and external pressure can aid in advancing
the scope. There are occasions whereby the efferent limb of a loop ileostomy should
be examined, such as the extrusion of blood or pus, but in most cases, it is adequate
to focus the examination on the afferent limb.
If pathology is encountered, scoring systems and endoscopic techniques that are
appropriate for native bowel are appropriate for SAB proximal to the stoma. This includes balloon dilation of a stricture, biopsies, snare removal of a lesion, argon plasma
coagulation (APC), control of bleeding, and endoscopic stricturotomy.38,39 Caution
should be exercised in dealing with any of the bowels that protrudes outside the
abdomen, and typically the treatment of bleeding in this area is deferred to the surgeon.
Retroflexion is not a part of the examination as the lumen of the small bowel is narrow
compared with the colon or rectum and there is a concern of trauma to the bowel wall.
Continent Ileostomy

While end and loop ostomies are more common, a third variation is the continence
ileostomy, also known as the Kock pouch (K pouch) or a similar variation called the
Barnett Continent Intestinal Reservoir (BCIR) (Fig. 6). This is a process whereby the
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Fig. 5. Lateral and surface view of ostomies. (A) End ileostomy, (B) loop ileostomy, (C) end
ileostomy (left) with mucous fistula (right). *Afferent loop.

end of the ileum is repurposed to provide a reservoir for the stool (see Fig. 6D). Key
features include a nipple that is relatively flush with the skin compared with other ostomies, a valve to keep stool from being expelled when not desired, and the need to
drain the reservoir via an ileostomy catheter. While this provides the patient with an
opportunity to forgo an ostomy bag, it is a challenging surgical procedure with risks
of dysfunction and de novo CD of the pouch.40
Typically, the K pouch and neo-terminal ileum are endoscopically observed when
there are symptoms of dysfunction (Fig. 7). After the creation of the pouch, it is usually
wise to wait 4 weeks before endoscopy, though in an acute situation care can be coordinated with the surgeon and an urgent endoscopy can be performed soon after
creation. Key indications for endoscopy would include hematochezia, pain, excessive
drainage of stool, and inability to pass stool or the catheter. Preparation for endoscopy
is similar to other ostomies with avoidance of solid food and roughage before the procedure, PEG preparation, and nil per so before endoscopy. This procedure is typically
performed with sedation including conscious sedation or propofol. The gastroscope is
the authors’ preferred scope due to the slim caliber and flexibility to navigate into the
afferent limb. The patient is positioned in the supine position with the head of the bed
elevated to protect the airway. In contrast to endoscopy of end and loop ileostomies, it
is not wise to determine the course of the stoma with digital examination as this can
dilate the valve, thus limiting its effectiveness.
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Fig. 6. Variations of the IPAA and continent ileostomy anatomy. (A) J Pouch (B) S Pouch (C)
W Pouch (D) Kock Pouch with Barnett configuration.

During the examination, care should be taken during the first 5 cm while inserting the
scope. This channel is ideally formed straight, but due to changes in body habitus and
trauma from cannulation, there can be pathology. The three most commonly found examples are ulcers from cannulation, angulation in the lumen, and stenosis.40 On exiting the valve and insufflating the pouch body one can see the pouch reservoir (Fig. 8).
Retroflexion should be attempted if room permits, though care should be taken to
avoid trauma to the valve. The afferent limb can then be identified and cannulated.
As the neo-terminal ileum is examined care should be paid to not disrupt the valve
with undue force. Should the nipple valve loosen the patient may have stool leakage.
Pelvic Pouch

An ileal pouch-anal anastomosis (IPAA) is formed after a total colectomy with proctectomy, and the ileum is reformed into a double barrel loop to create a reservoir for
stool41 (see Fig. 6). This allows the patient to continue having bowel movements
through the anus as opposed to using an abdominal wall ostomy. The 2 most common
indications for the creation of an IPAA are uncontrolled UC or neoplasia of the colon.42
Working retrograde to describe the landmarks (see Fig. 7), the anus is unchanged
from before the creation of the IPAA. The distal rectum should be approximately 2
to 3 cm long and is labeled the rectal cuff (see Fig. 8). There is a suture line connecting
the rectal cuff to the pouch body (Fig.3B). The pouch body is the reflected ileum and is
typically 10 to 20 cm long based on the size of the patient. There are 2 suture lines on
opposite sides of the pouch body that can readily be identified. When looking at the
superior aspect of the pouch body the next landmarks are the Owl’s eyes. One is going
to the blind limb or “the tip of the J.” The other leads to the ileum proximal to the IPAA
and is called the neo-terminal ileum, or afferent limb of the ileum. The neo-terminal
ileum is the site of the previous ostomy, although this cannot always be reached if it
was located more proximally in the bowel. On withdrawal, it is important to include
a retroflexed view of the distal pouch body and rectal cuff (see Fig. 8C). Lastly, the
general shape of the pouch should be accounted for. If the pouch body is straight
and the Owl’s eyes can be visualized when the scope is positioned at the anus,
then the mesentery may not have been adequately mobilized to reach the pelvic,
and this may be a risk factor for ischemic pouchitis.43 An appropriate pouch body
has a roughly 15 to 30-degree bend. If the mesentery was overly mobilized or the
pouch body is too long, it can bend at 90 or more degrees and set up a risk for floppy
pouch complex and outlet obstruction.44
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Fig. 7. (A) Healthy Owl’s Eyes of the J Pouch IPAA with a patent inlet (green asterisk) leading
to the neoterminal ileum, and the blind Tip of the J (yellow asterisk). (B) A healthy pouch
body with visible suture line (green arrow). (C) Retroflexed view of the junction between
the pouch body and the rectal cuff (orange arrows). (D) An Owl’s Eyes with visible staples
in the superior suture line (blue circle).

There are several variations to a typical IPAA (see Fig. 6). The most common is the J
pouch whereby the ileum is reflected on itself once. This is associated with less perioperative morbidity than other IPAA and is the preferred variant in most cases.45 If
there is a preference for a larger reservoir to reduce the number of bowel movements
in a day, then the ileum may be reflected over 2 (S pouch) or three times (W pouch).
This is more technically challenging to create and there is a higher incidence of perioperative morbidity.45 With the multiple loops of the bowel put together irrespective of
their original direction of motility, there may also be more issues with long-term function of the bowel. In addition, if the colectomy was performed for dysplasia, then there
may have been a rectal cuff mucosectomy to reduce the chance of metachronous
dysplasia.
An IPAA would ideally be scoped after it has time to heal from surgical creation. In
some cases, there is a postsurgical urgent indication such as bleeding or concern for a
leak that requires intervention immediately after creation. In the case of the latter a
pouchogram can identify the lesion, but treatment could be attempted endoscopically. This should all be performed in coordination with the colorectal surgeon who
Downloaded for Anonymous User (n/a) at Henry Ford Hospital / Henry Ford Health System (CS
North America) from ClinicalKey.com by Elsevier on November 22, 2022. For personal use only.
No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.

Endoscopy in the Surgically Altered Bowel

Fig. 8. The body of a Kock pouch showing the afferent limb on the left.

created the pouch. The endoscopist should be experienced in postsurgical anatomy
and minimal insufflation should be used.
More commonly pouchoscopy is performed when there is pouch dysfunction or unexplained symptoms such as pain, bleeding, urgency, inability to pass stool, or diarrhea. Endoscopy should be performed annually for high-risk individuals (prior
colorectal cancer or dysplasia, primary sclerosing cholangitis, or active moderate to
severe pouchitis and/or ileitis), or every 3 years for average-risk individuals to screen
for dysplasia.46 Common endoscopic scoring systems include Pouchitis Disease
Activity Index (PDAI) or a modified PDAI (mPDAI).17,18
Before endoscopy, the endoscopist should know what type of IPAA the patient has
and if a mucosectomy was performed. If there is a plan to treat any pathology, such as
a stricture, then preendoscopy imaging with computed tomography (CT) or magnetic
resonance (MR) enterography can help delineate the lesion, plan a therapeutic
approach, and determine who would benefit from early surgery or endoscopy. Visibility is imperative for the test to be safe and thorough. Currently, there are no standardized guidelines or data on optimum bowel prep. In the authors’ practice if the patient is
without a colon then a smaller volume of oral bowel cleanse is preferred. Typically, the
patient follows standard colonoscopy diet instructions and starts a 4 L PEG split-dose
preparation with the instructions that they can stop both doses once the bowel movements are clear liquid. Enemas may have the benefit of tolerability, but enough stool
can remain to interfere with the examination. If there is a stricture, the enema may
be effective but care should be taken to avoid trauma with balloon insufflation.47,48
The patient is positioned in the standard left jackknife position. The authors use an
HD gastroscope as it is small, flexible, and able to maneuver through the distal ileum7
(see Fig. 8). It is reasonable to use CO2 as the gas may travel proximally into the bowel
and cause patient discomfort after the examination. Standard biopsy forceps are usually adequate to make a diagnosis. Lesions can be removed with both cold and hot
snares. For strictures whereby the anatomy is known, using a TTS balloon dilator
can often be applied endoscopically. Dilating the lumen of the neoterminal ileum to
10 to 20 mm is typically adequate to improve symptoms.49 Anal strictures can also
be endoscopically treated in the same fashion, but ideally, they are proximal to the
dentate line due to issues with pain receptors at the line and below. Dilation of anal
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strictures poses a significant risk as damage to the nerves or muscles can lead to
stress incontinence. If the lesion is low, particularly tight, or complicated with fistula
then deferring to colorectal surgery for an examination under anesthesia is appropriate. If the stricture is recurrent but amenable to repeat balloon dilation then the patient may be educated on the use of Hegar dilators to be used at home once a day.50
The dilator is sized during endoscopy, and the patient is educated in the office or at the
bedside how to lubricate and insert the dilator, along with how to clean and store the
dilator. In some cases, a fibrotic stricture may be treated endoscopically with stricturotomy, and that is addressed in the dedicated article on this topic.
When attempting to biopsy, we typically identify 3 main targets that should be placed
in separate jars. The neo-terminal ileum, particularly more than 20 cm proximal to the
pouch body, may seem histologically distinct from the pouch body. In addition, this
can help identify pathology such as CD. The pouch body deserves its own bottle as
the formally relatively sterile ileum is now a reservoir for stool. Due to the microbiota,
there can be a benign chronic level of inflammation that does not correlate with symptom activity.51 Typically, at least 6 samples from 3 forceps passes of the pouch body are
collected while avoiding the suture lines. The sutures can lead to local inflammation and
granulomas that can be confused with CD histologically. The rectal cuff should also be
separated as it is distinct from the ileal mucosa of the pouch body and is at higher risk for
dysplasia. The rectal cuff should be sampled with 3 to 4 bites over 2 passes.52
Diverted Colon and Rectum

When a patient has an ileostomy or colostomy placed, the bowel distal to the ostomy
no longer receives food and stool as part of the function of the alimentary canal. When
the proximal end of the rectum is closed it is called a Hartmann’s pouch (Fig. 9A).
When the surgeon brings the proximal end of the diverted bowel up to the skin to allow
venting of the gas, this is referred to as a mucus fistula (see Fig. 5C) and should not be
evaluated endoscopically in most circumstances.
Performing endoscopy in a diverted colon can be challenging compared with a standard colonoscopy. Stool can reside in the colon for years after the diversion surgery as
there is little impetus for it to be expelled. Oral preparation solutions cannot reach the
distal bowel to take effect. After years of disuse, the colonic musculature can atrophy
causing a luminal narrowing. Surgery can decrease the overall capacity of the bowel.
In a diverted bowel, it is common to pass mucus intermittently through the anus as
old cells are sloughed.53,54 The bowel mucosa derives part of its nutrition through the
stool that passes through the lumen and diverted bowel can be malnourished resulting
in diversion colitis and can present with symptoms of pain and bleeding.54 If an attempt
has been made to perform colonoscopy and stool is interfering with the procedure, then
on subsequent evaluations, rectal enemas can be attempted. The enema can be painful, rapidly expelled, and result in mild hematochezia. The patient should be cautioned
to only use a volume of enema they can comfortably tolerate.
During endoscopy the mucosa should be evaluated and documented during
insertion.52 If the mucosa is pale at first, but then rapidly starts to diffusely ooze
with insufflation this is one sign that diversion colitis may be present (see
Fig. 9A). If the tissue is already inflamed on insertion, then IBD is more likely the
cause (see Fig. 9B). On withdrawal, it is common to appreciate friability and oozing,
so visibility may become impaired. Care should be taken with retroflexion as friable
tissue may not tolerate the maneuver well.
If the bowel is being screened for dysplasia, endoscopic evaluation should occur
during insertion as well as withdrawal. In the case of prior dysplasia HD white-light
endoscopy with random biopsies is preferred as the colon was not able to be cleaned
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Fig. 9. Endoscopic images of SAB: (A) The pale and atrophic mucosa of a Hartman’s pouch
with a blind end on the left and diversion colitis present (B) A Hartman’s pouch with mild
inflammation (C) A mild stricture in the Heineke-Mikulicz strictureplasty (D) A moderate
stricture in the Heineke-Mikulicz strictureplasty ([C, D] Courtesy of Bo Shen, MD, New
York, NY.)

with oral preparation and dye-based chromoendoscopy is of limited benefit.52 The biopsies should be distributed evenly throughout the colon, according to the most
recent dysplasia screening guidelines.
Strictures can occur in the diverted bowel. The value of surgical stricturoplasty,
endoscopic balloon dilation, or endoscopic stricturotomy depends on what happens
after therapy. If the patient is at risk for dysplasia and the stricture prevents endoscopic evaluation, then the treatment of the stricture carries high value. If the stricture
is benign, can be traversed, and is asymptomatic, then the risk outweighs the benefit
of treating the stricture. One exception would be if there are plans to reconnect the
bowel in the future. Then maintaining the lumen carries value as more frequent, smaller
dilations have less risk of perforation than the dilation of severe strictures.
Stricturoplasty

The standard treatment of symptomatic strictures with upstream dilation remains surgical resection of the stricture with end-to-end anastomosis. The incidence rate of
bowel resection has been decreasing over time, and there is a movement to preserve
the bowel when possible. If the patient had multiple resections of the small intestine or
one large resection, then surgical stricturoplasty (STX) may preserve the total small
bowel absorptive surface area, though in turn, it may increase the risk of disease
Downloaded for Anonymous User (n/a) at Henry Ford Hospital / Henry Ford Health System (CS
North America) from ClinicalKey.com by Elsevier on November 22, 2022. For personal use only.
No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.

789

790

Schairer & Fahad

recurrence.55 Fig. 10 illustrates the anatomy of the most commonly performed STX.
The Heineke-Mikulicz is favored for strictures less than 10 cm. The Finney and Jaboulay are used when the stricture is between 10 and 20 cm. The Michelassi is used when
the stricture is longer than 20 cm.56
While endoscopic assessment is challenging, deep enteroscopy can allow the evaluation of the STX site. Before the procedure, the endoscopist should be familiar with
the anatomy of the SAB. Abdominal imaging helps determine whether to proceed from
an anterograde or retrograde approach and what type of endoscope will be needed to
reach the site. Pathology includes ulcerations, strictures, bleeding, active IBD, and
malignancy (see Fig. 9). As the STX is typically created to preserve surface area in a
fibrostenotic small bowel, video capsule endoscopy (VCE) should be avoided in
most cases for concern of capsule retention.52
It is recommended to proceed with CO2 due to the small bowel location and anticipated length of the procedure. Care should be exercised as abdominal adhesions and
scarring can make the procedure challenging. Most endoscopic therapies can be
safely performed at or near the STX site. Due to the low risk of small bowel malignancy,
routine surveillance of the area is not necessary.52

Fig. 10. Variations of surgical strictureplasties (A) Heineke-Mikulicz whereby a longitudinal
incision is then pulled laterally and the suture line runs perpendicular to the original incision
(B) Finney with a U shaped anastomosis (C) Jaboulay which is similar to the Finney but includes a loop of intact bowel (D) Michelassi.
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Postliver Transplant

Liver transplant recipients require endoscopy for multiple reasons which include but
are not limited to bleeding, cholangitis, choledocholithiasis, bile leaks, and de novo
tumors.
It is essential to understand the 2 major anatomic variants in patients who have undergone liver transplant surgery. The traditional duct to duct anastomosis, also known
as choledocho-choledochostomy (CC), preserves much of the bowel anatomy
including the biliary system draining through the native papilla into the duodenum.
With the growing number of donation-after-cardiac death (DCD) liver transplants,
posttransplant biliary complications have led to more and more patients undergoing
a Roux-en-Y hepaticojejunostomy (RYHJ) or choledochojejunostomy (RYC)57
(Fig. 11). Fig. 11 illustrates that a Roux limb (afferent limb) is created by dividing the
jejunum approximately 15 to 20 cm downstream from the ligament of Treitz leaving
the efferent limb behind. The Roux limb is then brought up and anastomosed with
the common bile duct to make a hepaticojejunostomy (H-J). The efferent limb (now
called the biliopancreatic limb) is then anastomosed to the Roux limb 75 to 100 cm
from the H-J anastomosis (see Fig. 11).
Even though endoscopy ideally occurs after healing from surgery, rarely there can
be urgent indications such as bleeding that require endoscopic therapy before that
point. Coordination with the surgeons is critical and endoscopy may only be performed when a patient receives surgical clearance.

Fig. 11. Roux-en-Y hepaticojejunostomy. The native papilla is preserved to allow for pancreatic drainage. The Roux limb contains the surgically created hepaticojejunostomy
anastomosis.
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Fig. 12. Hepaticojejunostomy. (A) Position of the native papilla with a normal pancreatic duct.
(B) Normal HJ with freely flowing bile. (C) Strictured HJ, with evidence of scarring. (D) HJ cannulation under fluoroscopic guidance. (E) Balloon dilation of HJ. (F) Postdilation HJ.
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In the case of enteral bleeding, it is essential to examine both the afferent and
efferent limbs. This can be achieved by using a longer scope, such as the enteroscope
or a single/double-balloon enteroscope.
While angiodysplasias, masses, nodule, mucosal ulcers, and dieulafoy lesions are
commonly seen, specific postsurgical pathology may include strictures, anastomotic
ulcers at the suture lines and anastomotic dehiscence (Fig. 12). Strictures at the H-J
anastomosis can be dilated using a guidewire and through the scope balloon dilator
(see Fig. 12D–F). This requires high precision and fluoroscopic guidance and should
only be performed by a trained endoscopist.
Graft-versus-host disease (GVHD) is a rare, but potentially life-threatening complication and diarrhea may be the presenting symptom (Fig. 13C, D). In these patients,
endoscopic appearance may range anywhere from normal mucosa to loss of vascular
markings, edema, ulcerations, and even mucosal sloughing as described in the Freiburg Criteria and are demonstrated in Fig. 13.19 Normal-appearing mucosa, hence,
does not preclude GVHD if the clinical picture is otherwise consistent (see
Fig. 13D). Random colon biopsies should be taken to assist histologic diagnosis.58

Fig. 13. Rejection characterized by (A) erosions and (B) nodularities. GVHD characterized by
(C) normal colonic mucosa or (D) mild erythema.
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Fig. 14. A small bowel transplant with a feeding jejunostomy and an ileostomy for access.

Even though a normal gastroscope is usually sufficient for upper GI evaluation in patients with the traditional duct to duct anastomosis after an RYHJ, an enteroscope,
balloon enteroscope, or even an Endoscopic ultrasound-directed transgastric ERCP
(EDGE),59 may be needed to access the biliary system. This carries implications for
those requiring pancreato-cholangiography for biliary ductal pathology. While a
balloon ERCP can be attempted, therapeutic options may be limited due to the diameter of the therapeutic channels in these scopes compared with the therapeutic duodenoscope. In some cases, a percutaneous route is preferred.
Postsmall Bowel Transplant

Patients may undergo multiple bowel surgeries due to CD, ischemic bowel, or
sequelae of other intraabdominal surgeries. Short gut syndrome occurs when a
decreased absorptive surface results in an inability to maintain nutrition through
normal oral intake. In a patient who presents with life-threatening complications
related to long-term parenteral nutrition small bowel transplant becomes the treatment
of choice. Additionally, combined liver-intestine or multivisceral transplant may be
offered to those with liver disease with porto-mesenteric thrombosis or malignancies
limited to the abdomen.60
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Fig. 15. CMV colitis characterized by (A) ulcerations, (B) erosions, (C) nodularities and friability, (D) CMV ileitis with erosions.

As most patients may have diarrhea at baseline, endoscopy remains the gold standard for narrowing the differential diagnosis. The small bowel is highly antigenic and
acute cellular rejection (ACR) is common. To rule out rejection most patients undergo
endoscopy every one to 2 weeks for the first 3 months, followed by every other week
for the next 3 to 6 months.61,62 Given the frequent need for endoscopic evaluation,
most patients have a stoma (diverting, loop, or end) to allow for repeated procedures
(Fig. 14). There is also a feeding jejunostomy in the transplanted jejunum (see Fig. 14)
and occasionally a venting gastrostomy in the native stomach. Endoscopy may be
performed through the ileostomy (if present) or during a push enteroscopy using a pediatric colonoscope to biopsy the transplanted jejunum in those who do not have an
ileostomy.60
ACR is common in the first year of transplant (see Fig. 13A, B). Other conditions
such as lymphoproliferative disorders, infections, drug-related enteritis, and ischemia
can be diagnosed via endoscopy (Image 8). The most commonly noted endoscopic
findings are shown in Fig. 13 and include erosions, ulcerations, blunting of villi,
mucosal friability, duskiness, and congestion.63,64 Notably, a lack of bleeding during
biopsy may be a sign of severe ACR60,62,65
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For surveillance endoscopy of asymptomatic patients, 2 to 4 biopsies in the ileum
should suffice. In symptomatic patients, all segments of the graft should be sampled
every 5 cm.60,65 Ulcerated regions should be carefully biopsied to rule out cytomegalovirus and herpes simplex viral infections (Fig. 15). PTLD may have a variable appearance, and in most severe cases may seem as heaped up lesions in the transplanted
bowel in the setting of lymphadenopathy noted on imaging and Epstein Barr viremia
(EBV).66 Suspicious lesions along with the normal-appearing mucosa should be
sampled for histologic evaluation if the clinical picture is suggestive of PTLD.66 Lastly,
GVHD is a rare but life-threatening entity. In small bowel transplants, the transplanted
bowel is not affected during GVHD. Therefore, if suspicion of GVHD is high, biopsies
should be taken from the native bowel, regardless of its appearance.
SUMMARY AND RECOMMENDATIONS

Bowel surgery has provided life-saving outcomes for many patients, and improved the
quality of life for many more. When the postoperative course is complicated by pathology it often falls on the gastroenterologist to use endoscopy to diagnose or treat these
conditions. By understanding the SAB, coordinating care with the appropriate specialists, and planning how to safely help the patient we can achieve the best outcomes.
CLINICS CARE POINTS

 When planning endoscopy in the surgically altered bowel (SAB) review the operative or
endoscopic notes to ensure you understand that altered anatomy and have the right
equipment for the procedure
 When planning endoscopy ensure that adequate visualization is achieved by using the
appropriate bowel cleanse for the altered anatomy
 Ideally wait 4 weeks after surgery to perform endoscopy. If there is an urgent indication, such
as bleeding, then endoscopy could be undertaken sooner, but it should be conducted in
coordination with the surgeon, and by an experienced endoscopist
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